provision in terms of medical and nursing staff and hospital beds. Even paediatric waiting lists are positively associated with the number of local authority medical staff (table C), discharge rates (both perinatal and among children aged 0-4, table A), and only one index of need (the percentage of the population under 15 years). These indices of use, highly associated with provision, should not be confused with indices of need. So long as the demand for medical care is measured in terms of met demand-for example, in terms of the paediatric inpatient attendance rates or the number of antenatal attendances per birth-and not in terms of need, regions with high provision will be able to justify their high medical establishments and numbers of beds and even present a case for more resources by describing their use statistics as indicators of demand and, therefore, as indicators of need. A clear distinction should be made between those indices of use (or met demand) that are highly dependent on service provision and the real needs of the population for a health care service.
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Introduction
There is a positive association between juvenile-onset diabetes and HLA-B8 and BW15 in both Copenhagen and Liverpool. '-3 An increased prevalence of HLA-B18 in similar patients living in Montpellier has also been reported.4 One interpretation of these findings is that only those diabetics who are positive for B8, BW15, or B18 possess an HLA-linked diabetogenic gene. An alternative hypothesis is that the same HLA-linked disease susceptibility gene is present in all patients with juvenile onset diabetes but that because of linkage disequilibrium with the HLA-B locus, it occurs more often on chromosomes with certain B series genes-for example, B8 and BW15-than on others. Consideration must also be given to the possibility of several HLA-linked diabetogenic genes, associated in each case with particular alleles, interacting with different environmental factors.
We analysed the results of HLA typing in an enlarged series of patients with juvenile-onset diabetes, both on their own and together with the results from other centres.4 HLA typing was also performed on patients with a later age of onset, both insulin and non-insulin dependent, to determine whether the basic genetic mechanisms underlying the aetiology of the disease were fundamentally different in the two major forms of clinical diabetes.
Patients and methods
Two hundred and eighty-eight patients with insulin-dependent diabetes with an age of onset of 30 years or less were HLA typed.
Another 50 patients with insulin-dependent late onset diabetes and 100 with late-onset disease but no dependence on insulin were also typed. 
Results
The HLA-antigen frequencies for the Liverpool series with juvenile-onset diabetes are shown in table I. Previous findings of an increased frequency of HLA-B8 and BW15 were confirmed. For B8, P=2-8 x 10-7 after multiplying by 23, the number of specificities tested. When this correction was applied to the BW15 data P = 0-069. There was also an increase in the frequency of B18 (P=0 09) after applying the above correction. The relative risks for B8, BW15, and B18 were 2-54, 2-0, and 2-4 respectively. On the other hand, the relative risks for B5, B7, and BW35 were particularly low-0-44, 0-43, and 0-57 respectively-although only the data for B7 showed this to be significant (P = 5 5 x 10-4 after correction for the number of specificities tested). The total x2 value for the B series comparisons was 93-22; DF= 13; P=3-4 x 10-14.
To throw light on the possible genetic mechanisms, certain combinations of B series antigens were examined (table A*). Twenty-one (7.30°) diabetics had both HLA-B8 and BW15 compared with five (1-330o) controls, giving a relative risk of 5-4. This relative risk seemed to be the additive risk for B8 and BW15 independently. The numbers in relation to B8, B18, and BW15, B18 were too small to draw conclusions. Thirty-seven (12 90o) patients typed B8 blank-that is, possible homozygous B8-compared with 27 (7-2°o) controls. By HLA typing the parents homozygosity for B8 was established in seven out of 11 patients typing as B8 blank. If this proportion was accurate for the 37 patients this would imply that of the 148 B8-positive patients, 24 were homozygous B8 and 124 heterozygousa ratio of 1:5. This ratio in the control population is known to be *Copies of tables A, B, and C may be obtained from the authors. 847 1:11, and there is a suggestion, therefore, that there are more B8 homozygotes among patients with juvenile-onset diabetes.
For the A series antigens, the sum of x2 was 35-64; DF=10; P= 10-4, suggesting a possible disturbance in the relation frequencies of A series antigens. There was a low P value in relation to Al and All. An important consideration is the linkage disequilibrium that exists between certain A and B series antigens-for example, Al and B8. An increase, therefore, of B8 would be expected to be accompanied by an increase in Al. The frequency of Al in known heterozygous B8 diabetics was compared with that in controls. If there is an independent increase in the frequency of Al it should have appeared in this comparison. There were 111 HLA-B8 diabetic heterozygotes, 88 of whom were Al positive, while of 106 similar controls 75 were Al positive (X2=2-09; P=0-15). There was thus no evidence of an increase in the frequency of Al independently of that in B8. The reduction in the frequency of All was significant (P=0-02, after taking into consideration the number of specificities).
Combined analysis (table B) -The data from this study were combined with the results from two other centres.4 The increase in frequency of B8 (P=3 7 x 10-12) was confirmed, and the increase in the frequencies of BW15 and B18 became highly significant (P = 3-3 x 10-6 and 3-3 x 10-4 respectively). It was noteworthy that the decrease in the frequency of B7 was strongly confirmed (P = 2-8 x 10-7), and there were low P values for B5, B12, and B35, which all had a reduced relative risk (0-58, 0-66, and 0-64 respectively). The seriesagreedinshowingalowrelativerisk((044)forA11(P=3-5 x 10-4).
Concordance between three centres-The observation that there were disturbances in the frequencies of several antigens raised the possibility that there may have been a regular pattern recurring in studies carried out in different centres. To test this hypothesis, the logarithms of the relative risks for all the antigens were ranked in order of increasing value. The Kendall rank correlation analysis was then carried out to test for concordance between the three series. For the B series the concordance value was 064 (P<001) and for the A series 0-79 (P < 0-01).
Late-onset insulin-dependent diabetes ( B5   B7  B8  B12  B13  B14  B18  B27  BW15  BW17  BW22  BW35  BW40 p value Discussion Diabetes is a clinically heterogeneous disorder. The two major forms of the disease are characterised by differences in abruptness of onset, tendency to ketosis, and dependence on insulin. Our findings provide further support for the concept that these are probably two separate diseases with different underlying pathogenic mechanisms.
In juvenile-onset diabetes or insulin-dependent diabetes irrespective of age of onset there is good evidence that one or more HLA-linked genes are important in producing susceptibility. The association with HLA-B8 and BW15 is confirmed and in our enlarged study we found new evidence for an association with B18. Thus, the relative risk of developing this type of diabetes is increased two-or three-fold in those people who are positive for HLA-B8, BW15, or B18. The increases in the frequencies of B8 and BW15 were smaller in the Montpellier series, but there was no significant heterogeneity in this respect with the other two centres.
Possibly these findings indicate the presence of one or more diabetogenic genes in the HLA chromosomal region that tend to occur particularly on chromosomes with B8, BW15, and B18. In our analysis, however, in addition to the increases in frequencies of these antigens, the expected overall decrease in the frequencies of the other B series antigens did not seem to be randomly distributed but affected some antigens in particularfor example, B7 (relative risk 0-44; P-2 8 x 10-7). In this respect there was a significant concordance between the three series. This would not be expected if the diabetogenic gene (or genes) was present only on B8, BW15, or A reasonable interpretation of the present evidence is that there is one major HLA-linked diabetogenic gene, which, because of linkage disequilibrium with the B locus, is nonrandomly distributed in relation to the whole series of B locus antigens. This is supported by the study of the pattern of inheritance of HLA haplotypes by diabetic siblings.9 None of the evidence available at present refutes this concept, which provides a useful working hypothesis for further studies.
In the limited study of 50 insulin-dependent diabetics with an age of onset greater than 30 years there was evidence of a significant association with HLA-B8, and the general pattern of frequency distribution for the B series antigens was similar to that in the series with juvenile-onset diabetes. This suggests that in these patients with late-onset insulin-dependent diabetes the same pathogenetic mechanisms that produce the disease seen predominantly in the young are operating. There was no evidence to suggest a significant departure from the normal frequency of any of the HLA antigens in 100 patients with lateonset diabetes who were not dependent on insulin. This provides strong evidence for the existence of genetic heterogeneity in diabetes.
The mode of action of the HLA-linked diabetogenic gene in insulin-dependent diabetes is still speculative. Recently, islet cell antibodies have been found in 2410 of a random series of patients with juvenile-onset diabetes.' In an extended study the prevalence of these antibodies in non-insulin-dependent diabetics was low (2-7°,), but in insulin-dependent diabetics with a late onset of symptoms the prevalence was similar to that found in insulin-dependent patients with an early onset of disease (21 1",). No association was found between the presence of islet cell antibodies and any particular phenotype. A possible unifying hypothesis is that in insulin-dependent diabetes, irrespective of age of onset, there is an HLA-linked gene that permits interaction of a virus with specific cell membrane antigens, resulting in direct viral invasion and destruction of the S-cells. Alternatively, this interaction between the virus and membrane receptor may result in neoantigen formation, resulting in antibody-mediated 5-cell destruction.
